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(57) Abstract: Device for evacuating persons, for example from a 
multi-story building on fire, from an evacuating location (4) to a se- 
cure location (3), comprising: a balloon (1) provided to be filled with 
a gas lighter than air for moving the balloon (1) between the secure 
location (3) and the evacuating location (4); guide means (5, 6) con- 
nected to the balloon (1) for guiding the balloon between the secure 
location (3) and the evacuating location (4); and transport means (7; 
11,13) connected to the balloon for transporting persons (8) from the 
evacuating location (4) to the secure location (3); wherein the device 
further comprises a cable (2) provided to be connected between the 
secure location (3) and the evacuating location (4) and that the bal- 
loon (1) is provided to be movably mounted on the cable (2) between 
the secure location (3) and the evacuating location (4). 
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Device and method for evacuating persons, for example from a multi- 
storey building on fire 

The present invention relates to a device for 
5 evacuating persons, for example from a multi-storey building on fire, 
according to the preamble of the first claim. 

A device for evacuating persons is for example 
known from US-A-4,421,204. The device disclosed in this document 
comprises a balloon which in use is inflated with a gas lighter than air, a 

10 gondola connected to the bottom of the balloon and four guide wires 
connecting the gondola to a vehicle. The guide wires are provided to guide 
the balloon to a location for evacuating persons. The gondola is provided 
with two baskets in which persons to be evacuated can take place. Each 
basket is hung on a cable, by means of which the basket can be lowered 

15 from the gondola, so that persons can be evacuated from a high location 
without lowering the balloon and the gondola. The four guide wires and 
the two cables are all wound on winches provided on the vehicle. In use, 
the vehicle is placed on a secure location, after which the balloon is 
inflated and made to rise to the evacuating location by veering the guide 

20 wires and the basket cables in a controlled manner. Persons are 
evacuated by placing them in the baskets, after which the baskets are 
lowered while the balloon and the gondola remain at the evacuating 
location. 

The device described in US-A-4,42 1,204 
25 however has the disadvantage that it is difficult to operate. The reason for 
this is that in order to guide the balloon to a location for evacuating 
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persons, all winches of the guide wires and the basket cables have to be 
operated simultaneously. Furthermore, the use of the gondola with the 
baskets results in a heavy construction, which requires a large balloon in 
order to provide sufficient lifting force, which makes the balloon sensitive 
5 to wind. 

It is an aim of the present invention to provide a 
device for evacuating persons which can be operated more easily. 

This aim is achieved according to the invention 
with a device showing the characteristics of the characterising part of 
10 claim 1. 

The device according to the invention 
comprises a cable which is connectable between the secure location and 
the evacuating location. The balloon, with the transport means connected 
to it, is provided to be movably mounted along the cable between the 

15 secure location and the evacuating location. This construction makes it 
possible to load persons onto the transport means on the evacuating 
location, after which the balloon and the transport means can be moved 
along the cable to the secure location. As the cable remains connected to 
the evacuating location, it is simple to let the balloon ascend back to the 

20 evacuating location after the persons have been removed from the 
transport means on the secure location. In this way, the use of the 
gondola with baskets for evacuating persons can be avoided, which 
results in a lighter construction, a balloon of smaller dimensions and an 
easier operation of the device. Furthermore, as the balloon is provided to 

25 travel along the cable, substantially no steering or guiding of the balloon is 
required when the balloon moves between the evacuating location and the 
secure location. 

The device according to the invention can be 
used in evacuating persons from a high storey of a multi-storey building on 
30 fire, or in evacuating persons who are trapped on a mountain, or any other 
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evacuating operations in which persons have to be brought from an 
evacuating location to a secure location. 

When used for evacuating persons from a 
building on fire, the secure location is preferably chosen at a given 
5 distance from a building. In this way, the cable connecting the secure and 
evacuating locations extends under a given angle with the horizontal. As a 
result, when persons are brought from the evacuating location to the 
secure location, they are immediately moved away from the building, and 
reach the ground at a distance from the building. So the persons are 

10 brought into safety more quickly than when they are simply lowered in 
substantially vertical direction, as is the case with the baskets in the prior 
art device. Furthermore, as the persons are immediately moved away 
from the building, the device of the invention is useable for evacuating 
persons from a high storey above a storey on fire. The device of the 

15 invention can however also be used in narrow streets, where the secure 
location is located closer to the building and the persons are transported 
in substantially vertical direction. 

Using the balloon for evacuating persons has 
the advantages that, as the balloon can be inflated in a short time, the 

20 device of the invention can be rigged up quickly and evacuation can start 
after only a short period of time. Furthermore, by using the balloon, the 
height to which evacuation can be conducted is only limited by the length 
of the cable, so that the evacuation of persons can be conducted from 
great heights. 

25 In a preferred embodiment of the device 

according to the invention, the transport means are provided to carry a 
weight which is sufficient to make the balloon descend. This means that 
the balloon will descend when the number of persons on the transport 
means is n or more and ascend when the number of persons is less than 

30 n. In this way, the evacuation of the persons can be conducted 
autonomously, i.e. with the descent resulting from earth gravitation and 
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the ascent resulting from the lifting force of the gas in the balloon. In this 
way the use of moving means, such as for example a cable for pulling the 
balloon from the evacuating location to the secure location, can be 
avoided. Furthermore, as the lifting force of the gas in the balloon 
5 counteracts the gravitation and thus reduces the descending speed of the 
balloon, the persons can be steadily brought to the secure location. This 
also has the advantage that, if the cable should break during 
transportation of n or more persons from the evacuating location to the 
secure location, the balloon will continue to descend, so that the risk that 
10 the balloon flies away is reduced. So with the device according to the 
invention an increased safety of the persons being evacuated can be 
obtained. 



the gas inside the balloon during use depends on the weight of the gas at 
15 atmospheric pressure, i.e. on the gas which is used, and the gas volume 
of the balloon. In the device of the invention, these parameters are chosen 
such that the weight of n persons is sufficient to make the balloon 
descend. 



20 along the cable by means of a wheel. This wheel is preferably provided 
with a brake for restricting the movement of the balloon along the cable. In 
this way, the ascending or descending speed of the balloon can be 
reduced, which can further increase the safety of the persons being 
transported. 

25 In a preferred embodiment of the device 

according to the invention, the balloon has a flat side constructed in an 
inflammable material and comprises a number of compartments. During 
use, the flat side is provided to remain substantially vertical and to be 
directed towards a side wall of a building to be evacuated. In this way, the 

30 balloon can be brought closer to the side wall of the building, which makes 
it easier for a fireman to connect the cable to the evacuating location after 



The amount of lifting force which is provided by 



The balloon is preferably provided to move 
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the first ascent of the balloon, and also facilitates the loading of persons 
onto the transport means. The inflammable material reduces the risk that 
the flat side of the balloon catches fire during the evacuation of persons of 
a building on fire. The compartments of the balloon have the advantage 
5 that, should one of the compartments spring a leak, the other 
compartments remain intact and filled with the gas, so that the risk of a 
crash of the balloon can be reduced. 

The guide means for guiding the balloon 
preferably comprise a pair of propellers located on either side of the 

10 balloon when in use. The propellers make it possible to steer the balloon 
towards the evacuating location and to maintain the flat side of the balloon 
directed towards the side wall of the building. Providing the propellers can 
increase the manoeuvrability of the balloon and reduce the dependency 
on weather conditions. 

15 The propellers are preferably provided to be 

driven by means of pressurised air. This is advantageous as it is easy for 
a fireman hanging on the balloon to carry one or more bottles of 
pressurised air on his back, which he can connect to the propellers and 
thus himself steer the balloon. The propellers may however also be 

20 electrically driven or in any other way known to the person skilled in the 
art. 

The propellers can be mounted on the balloon 
in a fixed way, or they can be rotatably mounted in order to further 
increase the manoeuvrability of the balloon. 

25 The guide means preferably further comprise a 

pair of guide wires connected to either side of the balloon when in use and 
each provided to be operated by a person on the ground. By means of 
these guide wires, additional steering can be applied to the balloon by 
firemen on the ground. This further increases the manoeuvrability of the 

30 balloon and further reduces the dependency on weather conditions. 
Providing the guide wires further has the advantage that, in case the cable 
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breaks, the balloon can be safely guided to the ground, which increases 
the safety of the persons being evacuated. 

In a preferred embodiment of the device 
according to the invention, it further comprises a vehicle for transport to 
5 the secure location, the vehicle being provided with inflating means for 
inflating the balloon and a winch for rolling up or veering the cable. In this 
way, the device can be quickly transported to a place where evacuation of 
persons is required, where it can then quickly be rigged up for use. 

The invention also relates to a method of 

10 evacuating persons from an evacuating location to a secure location 
according to claim 9. This method comprises the following steps. First, a 
balloon is inflated with a gas lighter than air. Then, the balloon is made to 
ascend by veering a cable which connects the balloon to the secure 
location, during which the balloon is guided to the evacuating location by 

15 means of guide means connected to the balloon. When the balloon has 
arrived on the evacuating location, the cable is connected to the 
evacuating location and a number of persons are placed on transport 
means connected to the balloon. The number of persons is chosen such 
that the total weight of the balloon, transport means, guide means and 

20 persons is larger than the lifting force resulting from the gas in the balloon. 
Finally, the persons are transported from the evacuating location to the 
secure location by letting the balloon descend along the cable. With the 
method according to the invention, the persons on the transport means 
can be safely transported to the secure location, as was already 

25 mentioned above when referring to the device of the invention. 

The method according to the invention can be 
expanded by letting the balloon ascend back along the cable to the 
evacuating location, after the persons are removed from the transport 
means on the secure location. In this way, a large number of persons can 

30' be quickly evacuated from the evacuating location by letting the balloon 
ascend and descend repeatedly. 
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The invention will be further elucidated by 
means of the following description and the appended figures. 

Figure 1 shows the device of the invention in 
use in evacuating persons from a building on fire. 
5 Figure 2 shows a detail of the balloon of the 

device according to the invention in use. 

Figure 3 shows a side view of the device 
according to the invention in use in evacuating persons from a building on 
fire. 

10 The device shown in figure 1 comprises a 

balloon 1 which is filled with a gas lighter than air. The balloon 1 is 
movable along a cable 2 of which one end is connected to a secure 
location 3 and the other end is connected to an evacuating location 4. 
Guide means 5, 6 are connected on either side of the balloon for guiding 

15 the balloon between the secure location 3 and the evacuating location 4. 
Transport means 7 are connected to the bottom side of the balloon 1, by 
means of which persons 8 can be transported from the evacuating 
location 4 to the secure location 3. 

The transport means 7 are provided to carry a 

20 weight which is sufficient to make the balloon 1 descend. This sufficient 
weight is the weight of n persons, so that the balloon 1 descends when 
the number of persons on the transport means 7 is n or more and 
ascends when the number of persons is less than n. In the device of figure 
1, n equals three, but n may also be more or less. In this way, the descent 

25 results from the total weight of the balloon 1, guide means 5, 6, transport 
means 7 and n or more persons 8 being larger than the lifting force of the 
gas in the balloon. As the balloon 1 can still ascend if the number of 
persons 8 on the transport means 7 is below n, a person can also be 
transported with the balloon from the secure location to the evacuating 

30 location. This is advantageous in evacuating operations on a building on 
fire, as this makes it possible to transport one or more firemen up to the 
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evacuating location, who can assist in the evacuation or help to extinguish 
fire. 

The guide means connected to the balloon 1 
comprise propellers 5 and guide wires 6. The propellers 5 are preferably N 
5 provided to be driven by means of pressurised air, which can for example 
be supplied from an air bottle carried by a fireman on the transport means, 
or from an air supply on the ground via an air duct. The propellers may 
however also be electrically driven, the electricity then being supplied by a 
battery connected to the propellers or from the ground, or they may be 

10 driven in any other way known to the person skilled in the art. The guide 
wires 6 have a substantial length, so that they can be held by a person on 
the ground, who can apply additional steering to the balloon by pulling or 
releasing the guide wires 6. By means of the guide wires 6, it can also be 
ensured that the balloon 1 descends safely to the ground in case the 

15 cable 2 should break or unintentionally come loose from the evacuating 
location 4. 

The device shown in figure 1 further comprises 
a vehicle 9, by means of which the device can be transported to a place 
where evacuation is needed in a short time. The vehicle 9 is preferably 

20 provided with inflation means (not shown) for inflating the balloon and a 
winch (not shown) for rolling up and veering the cable 2. 

In the detail of the device shown in figure 2 it 
can be seen that the balloon 1 is provided to move along the cable by 
means of a wheel 10, which is preferably provided with a brake (not 

25 shown) by means of which the speed with which the balloon 1 travels 
along the cable 2 can be limited. In this way, the safety of the persons 8 
being evacuated can be enhanced. 

The transport means 7 preferably comprise a 
bar 11 which is hung from the balloon 1 with a set of wires 12. From the 

30 bar, a number of belts 13 are hung, by means of which the persons 8 to 
be evacuated can be connected to the balloon 1. The guide wires 6 are 
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preferably connected to the ends of the bar 1 1. The transport means may 
however also be constructed in any other way known to the person skilled 
in the art. If necessary, for example for evacuating a wounded person, a 
stretcher can be attached to the transport means. 
5 The balloon 1 preferably has a shape 

comprising a flat side 14 and a convex side 15, as shown in figure 3. The 
flat side 14 is preferably substantially oval, as is shown in figure 2. This 
shape of the balloon 1 makes it possible to bring the transport means 7 
very near to a building, so that a firemen can easily connect the cable 2 to 

10 the evacuating location 4 after the first ascent of the balloon 1 and so that 
the connecting of persons 8 to the balloon 1 is facilitated. 

The flat side 14 is preferably constructed in a 
rigid and inflammable material, for example kevlar or other, so that the risk 
of the flat side 14 catching fire or being damaged is reduced. The balloon 

15 1 is preferably divided into a number of compartments (not shown), so that 
a sufficient amount of gas remains in the balloon even if one of the 
compartments has sprung a leak. The flat side 14 preferably has rounded 
edges in order to reduce the risk that the balloon gets stuck behind an 
obstruction on the side wall of the building. 

20 The gas used for inflating the balloon 1 is 

preferably an inert gas, preferably helium, which is preferably supplied 
from bottles on the vehicle 9. The use of an inert gas has the advantage 
that the device of the invention can be used in explosion endangered 
environments, as such a gas is substantially not liable to chemical 

25 reactions. The gas used for inflating the balloon may however also be any 
other gas lighter than air known to the person skilled in the art. 

Preferably, a smaller balloon (not shown) is 
connected to the balloon 1 by means of a rope. This smaller balloon is 
helpful in determining the direction of the wind and as such in 

30 manoeuvring the balloon 1 . 
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The device according to the invention, shown in 
figures 1-3 is preferably operated as follows, for example for evacuating 
persons from a building on fire. The vehicle 9 is driven to a secure location 
3 near the building, but preferably at a certain distance from the side wall 
5 of the building. Then, the balloon 1 is inflated, a fireman takes place on 
the transport means 7 and the balloon is let up by veering the cable 2. 
During this first ascent of the balloon, the balloon 1 is in a fixed 
relationship with the cable 2, which can for example be obtained by 
means of the brake on the wheel 10 or by providing a stop or knot (not 

10 shown) on the cable. The balloon 1 is guided to the evacuating location 4 
by operating the propellers 5 and the guide wires 6 during ascent of the 
balloon 1. Once the evacuating location 4 is reached, the fireman gains 
access to the building, for example by breaking a window with a hammer. 
The firemen then installs a prop 16 on the evacuating location 4, for 

15 example between the floor and the ceiling of the storey of the building on 
which he is located. He then connects the cable 2 to the prop. At this 
point, evacuation of persons from the evacuating location can start. This is 
conducted by placing a number of persons 8 on the transport means 7, for 
example by closing the belts 13 underneath the armpits of the persons 8 

20 as shown in figure 2, after which the brake is released, so that the balloon 
1 descends along the cable 2 as a result of the weight put on the balloon 
being larger than the lifting force of the gas. As the balloon 1 can now 
travel along the cable 2, substantially no steering is required during 
descent of the balloon 1. Once the balloon has reached the secure 

25 location 3, the persons 8 are removed from the transport means 7, after 
which the balloon 1 is ready to ascend back to the evacuating location 4, 
so that more persons can be evacuated. 

During the first ascent, preferably only a single 
fireman is placed on the transport means. In this way, a quick ascent can 

30 be ensured, so that the fireman arrives at the evacuating location after 
only a short period of time. Preferably, this first fireman remains at the 
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evacuating location to assist the persons to be evacuated in taking place 
on the transport means 7. In this way the whole of the transport means 7 
is vacated for evacuating persons. During the second ascent, preferably a 
second fireman is transported to the evacuating location 4. This second 
5 fireman can also assist the persons 8 in taking place on the transport 
means 7. 

When the number of persons 8 on the transport 
means 7 is below n, the balloon can also be made to descend by pulling it 
towards the secure location 3 with the guide wires 6, or by disconnecting 
10 the cable 2 from the evacuating location 4 and hauling it in. In this way, 
also the last persons 8 present on the evacuating location 4 can be 
evacuated with the device of the invention, even if their number is below n. 
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Claims 

1 . Device for evacuating persons, for example 
from a multi-storey building on fire, from an evacuating location (4) to a 
secure location (3), comprising: 

5 - a balloon (1) provided to be filled with a gas lighter than air for moving 
the balloon (1) between the secure location (3) and the evacuating 
location (4), 

- guide means (5, 6) connected to the balloon (1) for guiding the balloon 
between the secure location (3) and the evacuating location (4), 
10 - transport means (7; 11, 13) connected to the balloon for transporting 
persons (8) from the evacuating location (4) to the secure location (3), 
characterised in that the device further comprises a cable (2) provided to 
be connected between the secure location (3) and the evacuating location 
(4) and that the balloon (1) is provided to be movably mounted on the 
1 5 cable (2) between the secure location (3) and the evacuating location (4). 

2. Device according to claim 1, characterised in 
that the transport means (7; 1 1, 13) are provided to carry a weight which is 
sufficient to make the balloon (1) descend. 

3. Device according to claim 1 or 2, 
20 characterised in that the balloon (1) is provided to move along the cable 

(2) by means of a wheel (10), the wheel being provided with a brake for 
restricting the movement of the balloon (1 ) along the cable (2). 

4. Device according to any one of claims 1-3, 
characterised in that the balloon (1) has a flat side (14) constructed in an 

25 inflammable material which during use is provided to remain substantially 
vertical and to be directed towards a side wall of a building, and that the 
balloon (1 ) comprises a number of compartments. 

5. Device according to any one of the claims 1- 
4, characterised in that the guide means (5, 6) comprise a pair of 

30 propellers (5) located on either side of the balloon when in use. 
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6. Device according to claim 5, characterised in 
that the propellers (5) are provided to be driven by means of pressurised 
air. 

7. Device according to any one of the claims 1- 
5 6, characterised in that the guide means (5, 6) comprise a pair of guide 

wires (6) connected to either side of the balloon (1 ) when in use and each 
provided to be operated by a person on the ground. 

8. Device according to any one of the claims 1- 
7, characterised in that the device further comprises a vehicle (9) for 

10 transport to the secure location (3), the vehicle being provided with 
inflating means for inflating the balloon (1) and a winch for rolling up or 
veering the cable (2). 

9. Method of evacuating persons from an 
evacuating location (4) to a secure location (3), comprising the steps of: 

15 a) inflating a balloon (1 ) with a gas of a density less than air, 

b) letting the balloon (1) ascend by veering a cable (2) which connects 
the balloon (1) to the secure location (3), 

c) during ascent of the balloon, guiding the balloon (1) to the evacuating 
location (4) by means of guide means (5, 6) connected to the balloon, 

20 d) connecting the cable (2) to the evacuating location (4), 

e) placing a number of persons (8) on transport means (7; 11, 13) 
connected to the balloon (1), the number of persons (8) being such 
that the total weight of the balloon (1), transport means (7; 11, 13), 
guide means (5, 6) and persons (8) is larger than the lifting force 

25 resulting from the gas in the balloon (1 ), 

f) transporting the persons (8) from the evacuating location (4) to the 
secure location (3) by letting the balloon (1) descend along the cable 
(2). 

10. Method according to claim 9, characterised 
30 in that the method further comprises the steps of: 
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g) removing the persons (8) from the transport means (7; 11, 13) on the 
secure location (3), 

h) letting the balloon (1) ascend from the secure location (3) to the 
evacuating location (4) along the cable (2). 

5 11. Method according to claim 10, 

characterised in that steps e to h are repeated. 
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